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1

RESOLVING CONFLICTING COMMANDS
RECEIVED BY AN ELECTRONIC DEVICE

BACKGROUND

The present disclosure relates to electronic devices, and
more specifically, to voice-controlled electronic devices.

Electronic devices may be controlled by a variety of user
interfaces. Voice-controlled devices (“VCD’s”) include an
interface that permits users to control the device via verbal
commands to the device.

SUMMARY

Some embodiments ol the present disclosure can be
illustrated as a method for controlling a device. The method
may 1nclude obtaining a conflict-resolution setting selected
from a plurality of available conflict-resolution settings. The
contlict-resolution setting may establish one or more rules
for resolving contlicting commands received by the device.
The method may further include receiving a first command
from a first user. The method may further include receiving
a second command from a second user. The second com-
mand may conflict with the first command. The method may
turther include determining, based at least in part on the
conflict-resolution setting, a response to the second com-
mand. The method may further include performing the
response via the device.

Some embodiments ol the present disclosure can be
illustrated as a system comprising a processor and a memory
in communication with the processor, the memory contain-
ing program instructions that, when executed by the proces-
sor, are configured to cause the processor to perform the
alforementioned method.

Some embodiments of the present disclosure can be
illustrated as a computer program product, the computer
program product comprising a computer readable storage
medium having program instructions embodied therewith,
the program instructions executable by a computer to cause
the computer to perform the aforementioned method.

The above summary 1s not intended to describe each
illustrated embodiment or every implementation of the pres-
ent disclosure.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

The drawings included in the present application are
incorporated into, and form part of, the specification. They
illustrate embodiments of the present disclosure and, along
with the description, serve to explain the principles of the
disclosure. The drawings are only illustrative of certain
embodiments and do not limit the disclosure.

FIG. 1 depicts an example computing environment having,
a voice-controlled device, 1n accordance with embodiments
of the present disclosure.

FIG. 2 depicts a tlowchart of an example method for
setting up a voice-controlled device, 1n accordance with
embodiments of the present disclosure.

FIGS. 3a and 35 depict a flowchart of an example method
of operation of a voice-controlled device, 1n accordance with
embodiments of the present disclosure.

FIG. 4 depicts exemplary tables of a data file supporting
a voice-controlled device, 1n accordance with embodiments
of the present disclosure.

FIG. 5 depicts the representative major components of a
computer system that may be used 1n accordance with
embodiments of the present disclosure.
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FIG. 6 depicts a cloud computing environment according,
to an embodiment of the present disclosure.

FIG. 7 depicts abstraction model layers according to an
embodiment of the present disclosure.

While the invention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1 the drawings and will be described in
detail. It should be understood, however, that the intention 1s
not to limit the ivention to the particular embodiments
described. On the contrary, the intention 1s to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the invention.

DETAILED DESCRIPTION

Aspects of the present disclosure relate to user control of
clectronic devices; more particular aspects relate to resolv-
ing contlicts between user commands made to electronic
devices. While the present disclosure 1s not necessarily
limited to such applications, various aspects of the disclo-
sure may be appreciated through a discussion of various
examples using this context.

Voice-command devices (“VCD’s”) are devices that can
be controlled by a human voice. A VCD may be a device,
such as a telephone, television, or thermostat, that can
perform a response to a command. A VCD may also be a
device, such as an electronic personal assistant, that may
communicate a command to an external electronic device to
perform the command. For example, an electronic personal
assistant may receive a voice command to adjust a room
temperature setting and communicate the command to a
thermostat that performs the temperature setting adjustment.

Since VCD’s may be controlled by voice commands of
multiple users, a problem inherent to voice-command tech-
nology 1s managing conilicting voice commands i1ssued by
different users. For example, 11 a first user commands a VCD
to play classical music, and afterward, a second user com-
mands the VCD to play rock music, a problem may arise it
the VCD merely responds to the last command given.

To address this and other problems, embodiments of the
present disclosure include logic that can determine how to
resolve contlicting commands 1ssued to a VCD by different
users. In some embodiments, a device (e.g., a VCD such as
a personal assistant) may obtain a contlict-resolution setting.
The contlict-resolution setting may be selected (e.g., by a
user, or by the device automatically using artificial intelli-
gence and/or historical information) from a plurality of
conilict-resolution settings. The contlict-resolution setting
may establish one or more rules for resolving contlicting
commands received by the device.

The device may receive a first command from a first user.
After recerving the first command, the device may receive a
second, conflicting command from a second user. One or
more of the first and second commands may be verbal
commands received by a microphone communicatively
coupled to the VCD. The device may analyze the received
commands (e.g., using natural language processing and/or
audio processing techniques) and determine that the com-
mands conflict (e.g., the device 1s unable to execute both
commands simultaneously). The device may determine a
response to the second command based on the selected
conilict-resolution setting. For example, the response may
be based on the order 1n which the commands were received,
the 1dentities of the first and second users, or the content of
the first and second commands. The device may then per-
form the second command or perform an alternate response.
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For example, some embodiments of the present disclosure
may provide contlict-resolution settings, such as a first-
come-first-served setting, a head-of-household setting, a
combined-command setting, and a compromise-action set-
ting. Furthermore, the conflict-resolution settings may deter-
mine a response based at least in part on user profiles that
contain user data, such as a user name, preferences, interests,
music playlists, previously 1ssued voice commands, voice-
identification data, user images, and/or other characteristics
of a user. Embodiments of the present disclosure may also
include a set of override settings that may permit an override
response to be performed 1nstead of a determined response.
Additionally, embodiments of the present disclosure may
integrate artificial intelligence and machine learing to
determine a response to contlicting commands 1ssued by
different users.

First, 1n some embodiments of the present disclosure, a
user may select a first-come-first-served contlict-resolution
setting. Under the first-come-first-served setting, the VCD
prioritizes the command that 1t recerved first when 1t
receives two conilicting commands 1ssued by different users.
Regarding the command received second by the VCD, a user
setting or artificial intelligence may be used to determine
whether to perform the second command aifter the first
command has been performed or to ignore the second
command altogether.

For example, an embodiment of the present disclosure
may include a voice-controlled speaker capable of playing
audio recordings 1n response to voice commands. Under a
first-come-first-served setting, if a first user 1ssued a first
command for the speaker to play a song by Artist A, and a
second user subsequently 1ssued a second command for the
speaker to play a song by Artist B, the speaker would
prioritize the first command and play the song by Artist A.
Furthermore, a user may have specified when selecting the
first-come-first-served setting that subsequent conflicting
commands by a different user would be performed in
sequence; thus, the speaker would play the song by Artist B
after the song by Artist A had been played.

In another example of an embodiment of the present
disclosure, artificial intelligence of the VCD may be used to
determine how the VCD responds to a subsequent conflict-
ing command by a different user. In this example, a voice-
controlled speaker 1s operating under a first-come-first-
served setting, and a first user 1ssues a first command for the
speaker to play an audiobook. Shortly thereafter, a second
user 1ssues a second command for the speaker to play a song,
by Artist A. In this embodiment, the speaker would prioritize
the first command and play the audiobook. Regarding the
second command, the speaker could implement artificial
intelligence to compare factors, such as the type and dura-
tion ol the audio requested in the first and second com-
mands, and then make a determination to ignore the second
command altogether.

Next, in some embodiments of the present disclosure, a
user may select a head-ot-household contlict-resolution set-
ting. Under the head-of-household setting, the VCD may
prioritize commands based on a defined seniority between
users. In some embodiments, the defined semiority may be
based on a designation, such as ‘“head-of-household,”
included 1n a user profile. The head-of-household designa-
tion may indicate that the VCD will prioritize commands
given by a user who has the designation over the commands
of all other users. In some embodiments, the defined senior-
ity may be a selected seniority between user profiles. For
example, during a setup of the VCD, a user may designate
that User C will be senior to User A and that User B will be
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senior to User C. Accordingly, 1in this example, when the
VCD recerves contlicting commands between Users A, B,
and C, the VCD will prioritize the commands of User B over
the commands of Users A and C, and 1t will prioritize the
commands of User C over the commands of User A.

Additionally, in some embodiments, artificial intelligence
of the VCD may be used to define a seniority of the users.
For example, in some embodiments, the VCD may analyze
users’ voices and determine that a user with a percerved
adult voice will be given a profile senior to that of a user with
a perceived child voice. Thus, commands 1ssued by users
percerved to be adults may be prioritized over commands
1ssued by users perceived to be children.

In another example, the VCD may determine that a
previously created user profile will be designated as senior
to a subsequently created user profile. Thus, commands
1ssued by a user with a stored profile may be priornitized over
commands 1ssued by a newer user.

Next, in some embodiments of the present disclosure, a
user may select a combined-command conflict-resolution
setting. Under the combined-command setting, the VCD
may perform a combination of two received contlicting
commands 1ssued by different users. Furthermore, a deter-
mination of how the contlicting commands are combined
and performed may be based on mput user settings, Internet
of Things (*“IoT”) devices, artificial intelligence, machine
learning, or a combination thereof.

In a first example, 1n some embodiments of the present
disclosure, the VCD may be a television operating under a
combined-command setting. A {irst user may 1ssue a {first
command for the television to display a football game, and
a second user may 1ssue a second command for the televi-
sion to display an awards show. Under the combined-
command setting, the television may perform the combined
response of alternating between displaying the football game
for a predetermined time period and displaying the awards
show for a predetermined time period, as previously estab-
lished by a user input setting. Alternatively, the television
may utilize artificial intelligence to determine how to alter-
nate between displaying the football game and displaying
the awards show. For example, using artificial intelligence,
the television may analyze characteristics of each program,
such as dialogue, background audio content, and 1mages and
then alternate between the programs based on a perceived
importance ol a program segment or based on when one
program transitioned to a commercial.

In a second example, 1n some embodiments of the present
disclosure, the VCD may be a speaker capable of playing
audio recordings 1n response to voice commands. A first user
may 1ssue a first command for the speaker to play a first
playlist, and a second user may 1ssue a second command for
the speaker to play an album by Artist A. Under the
combined-command setting, the speaker may perform the
combined response of alternating between playing a song
from the playlist and playing a song from the album by Artist
A. Alternatively, the speaker may define a combined playlist
containing the first playlist and the album by Artist A. Then
the speaker may play songs at random from the combined
playlist or 1t may use artificial intelligence and machine
learning to play songs 1n an order based on characteristics
like key, tempo, and genre.

Last, 1n some embodiments of the present disclosure, a
user may select a compromise-action contlict-resolution
setting. Under the compromise-action setting, the VCD may
perform a compromise-action determined likely to resolve
contlicting voice commands 1ssued by different users. Such
a compromise-action may be predetermined in user-selected




US 10,944,588 B2

S

settings or 1t may be determined by artificial intelligence and
machine learning of the VCD. Furthermore, the compro-
mise-action may be related to both of the contlicting voice
commands, related to one of the conflicting voice com-
mands, or 1t may be unrelated to either of the contlicting
voice commands 1ssued by diflerent users.

For example, 1n some embodiments of the present dis-
closure, the VCD may be a speaker capable of playing audio
recordings in response to voice commands and further
equipped to utilize artificial intelligence and machine learn-
ing technologies. In this embodiment, a first user may 1ssue
a first command for the VCD to play song A. Shortly
therealter, a second user may 1ssue a second command for
the VCD to play song B. Shortly thereafter again, the first
user may reissue the first command for the VCD to play song
A. In response, the VCD, operating under a compromise-
action contlict-resolution setting, may analyze contextual
information about the commands, such as the number of
times conflicting commands were 1ssued within a period of
time, whether stored profiles of the first and second users
indicated that both users were below a threshold age, and the
volume of speech used by each user when 1ssuing each
command. Utilizing artificial intelligence and machine
learning technology, the VCD may determine from the
context of the contlicting commands that the first and second
users are children issuing conflicting commands during an
argument. Furthermore, the VCD may perform a compro-
mise-action, such as stopping playback of all audio record-
ings and temporarily 1gnoring all commands until a com-
mand 1s 1ssued by a user having an adult profile.

In another example, 1n some embodiments of the present
disclosure, the VCD may be a thermostat capable of adjust-
ing a room temperature 1n response to voice commands. In
such an embodiment, a first user may issue a first command
for the VCD to adjust the room temperature to 65 degrees
Fahrenheit, and a second user may 1ssue a second command
for the VCD to adjust the room temperature to 75 degrees
Fahrenheit. In response, the VCD, operating under a com-
promise-action contlict-resolution setting, may adjust the
room temperature to 70 degrees Fahrenheit, in accordance
with a prior user setting for the VCD to adjust the room
temperature to the average temperature value of two con-
flicting temperature adjustment commands.

In addition to mncluding a set of conflict-resolution set-
tings, embodiments of the present disclosure may also
include additional user options, such as an option to choose
a hierarchy for the contlict-resolution settings and an over-
ride option.

Embodiments that include an option for a user to choose
a hierarchy for the contlict-resolution settings may allow the
V(D to transition between the conflict-resolution settings in
various circumstances. For example, in some embodiments
a user may select the head-of-household setting and choose
the compromise-action setting as a second-in-hierarchy set-
ting. In this example, 11 a first user and a second user 1ssue
contlicting commands and neither user has a head of house-
hold profile, the VCD may transition to the second-in-
hierarchy setting (the compromise-action setting 1n this
example) and determine a response in accordance with the
second-in-hierarchy setting.

Embodiments that include an override option may permit
modifications to a contlict-resolution response in view of
circumstances in which a modified response may better
resolve the conflicting commands. The modification may be
user-defined, or 1t may be determined by the VCD. For
example, 1n some embodiments, the VCD may include a
television operating under a first-come-first-served setting,
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with an override option. The television may also be con-
nected to a first user wearable device over one or more
networks. In this example, if the first user 1ssued a first
command for the television to play movie A and then left the
vicinity of the television, a second user’s contlicting second
command to play movie B may be performed by the
television despite the first-come-first-served response. Such
a modification may be based on an override option allowing
performance of a conflicting second command when a VCD
detects, based on a first user wearable device, that the first
user has left the vicinity of the VCD. Such a modification
may be predefined by a user or 1t may be determined by
artificial intelligence of the VCD.

Some embodiments of the present disclosure allow user
profiles to be created by the user or by the VCD. In some
embodiments, a user may create or modily a user profile
during a VCD setup process. During such a process, a user
may input to the VCD user information, such as a user name,
preferences, interests, music playlists, previously 1ssued
voice commands, voice-identification data, user i1mages,
and/or other characteristics of a user. Such user information
may be stored and referenced by the VCD.

Regarding a user not having a stored profile, or an
“unknown user,” who 1ssues a command to a VCD, some
embodiments may allow a user to preestablish a VCD
response to such an unknown user. For example, some
embodiments may allow a user setting up a VCD to establish
that commands 1ssued by an unknown user will be 1gnored
or given a lowest semiority. However, 1n some embodiments,
a user may permit a VCD to rely on artificial itelligence to
create an unknown user profile for each unknown user who
1ssues a command to the device. For example, a user may
allow the VCD to access, via one or more networks, images
and timestamps from a household camera to detect a regular
household visitor, such as a babysitter. The VCD may then
create a profile having a default seniority for the regular
household visitor.

It 1s to be understood that the aforementioned advantages
are example advantages and should not be construed as
limiting. Embodiments of the present disclosure can contain
all, some, or none of the alorementioned advantages while
remaining within the spirit and scope of the present disclo-
sure.

Turmning to the figures, FIG. 1 illustrates an example
embodiment of a VCD system 100 according to the present
disclosure. In the 1llustrated embodiment, the VCD system
100 includes a VCD 105 that has a memory 110 and a
processor 115. Memory 110 may store data, such as user
settings, user usage history, user commands, and user profile
data. Processor 115 may perform functions, such as analyz-
ing input data and generating VCD responses. In some
embodiments, the processor 115 may execute computer-
readable 1nstructions to perform one or more of the methods
described herein. Additionally, 1n some embodiments, the
VCD may 1include one or more audio indicators or visual
displays 111 that may provide information, such as an
indication of how a command 1s being treated, which
contlict-resolution setting the VCD 1s applying, or which
users have been 1dentified. For example, an audio indicator
may beep twice when a command 1s 1gnored, an LED may
emit a certain color light when a command 1s performed or
queued, and/or a screen may display “Compromise” when a
compromise-action setting has been selected.

The VCD 105 may communicate with an array of devices,
such as one or more external storage and/or processing
devices 1435, such as one or more servers. The VCD may also
communicate with one or more IoT devices 150, such as
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wearable technology devices or cameras. The VCD 105 may
turther communicate with one or more additional electronic
devices 155, such as televisions, telephones, or thermostats.
The VCD may communicate via a direct physical connec-
tion or via one or more networks 160.

In some embodiments, the network 160 can be imple-
mented using any number of any suitable communications

media. For example, the network 160 may be a wide area
network (WAN), a local area network (LAN), an internet, or
an intranet. In certain embodiments, one or more of the
storage/processing device(s) 145, IoT device(s) 150, the
clectronic device(s) 155, and/or the VCD 105 may be local
to each other, and they may communicate via any appropri-
ate local communication medium. For example, the elec-
tronic devices 155 and the VCD 105 may communicate
using a local area network (LLAN), one or more hardwire
connections, a wireless link or router, or an intranet. In some
embodiments, storage/processing device(s) 145, IoT
device(s) 150, the electronic device(s) 155, and/or the VCD

105 may be communicatively coupled using a combination
ol one or more networks and/or one or more local connec-
tions. For example, the electronic device(s) 1535 may be
hardwired to the VCD 105 (e.g., connected with an FEthernet
cable) while the IoT devices 150 may communicate with the
VCD using the network 160 (e.g., over the Internet).

In some embodiments, the network 160 can be imple-
mented within a cloud computing environment or using one
or more cloud computing services. In some embodiments,
the network 160 may be substantially similar to, or the same
as, network 50 described in FIG. 6 and FIG. 7. Consistent
with various embodiments, a cloud computing environment
may include a network-based, distributed data processing
system that provides one or more cloud computing services.
Further, a cloud computing environment may include many
computers (e.g., hundreds or thousands of computers or
more) disposed within one or more data centers and con-
figured to share resources over the network 160.

In operation, the VCD 105 may receive a first command
125 from a first user 120 and then receive a second con-
flicting command 1335 from a second user 130. The VCD
may then communicate with one or more storage/processing,
devices 145, IoT devices 150, and or additional electronic
devices 155, to determine and perform a response 140 to the
second conflicting command 135.

For example, the processor 115 may utilize information
received from the storage devices 145 (e.g., profile infor-
mation for the first and second users 120, 130) and from the
IoT device 150 (e.g., wearable devices of the first and second
users 120, 130) to determine that the first user 120 1s no
longer within a specified vicinity of an electronic device 155
(e.g., a smart TV). Based on this information, 1f the first and
second commands 1235, 135 requested that a smart TV
display two different programs, the processor 115 may
determine that the second command 135 should be executed
based on the first user 120 no longer being near the smart TV,
Accordingly, the processor 115 may 1ssue a response 140
(e.g., an electronic command or mstruction) that causes the
clectronic device 155 to display the program requested 1n the
second command 135.

FIG. 2 1illustrates an embodiment of an example method
200 for setting up a VCD according to the present disclosure.
Method 200 may be implemented during an 1nitial set up of
the VCD or to modily a previously operated VCD. One or
more operations of method 200 may be performed by a
processor (e.g., processor 115 of FIG. 1) automatically or in
response to user input. Method 200 begins with a step to
create or update user profiles 205. In step 205, a user may
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input or modify information, such as user identification data
and user preferences. Next, in step 210, a user may enable
the VCD’s conflict-resolution logic to resolve contlicting
commands 1ssued to the VCD by diflerent users. The user
may then select from a first-come-first-served setting 215, a
head-of-household setting 220, a combined-command set-
ting 225, and/or a compromise-action setting 230. Fach
setting may determine a response of the VCD to conflicting
commands 1ssued to the VCD by diflerent users. Addition-
ally at step 210, a user may choose a hierarchy for the
conilict-resolution settings, such that the VCD may transi-
tion between the conflict-resolution settings 1n a preferred
order 1f necessary to resolve contlicting commands. Next, at
step 240, the contlict-resolution setting may be stored. At
step 250, a user may include an override setting, such that a
response to the contlicting commands that was determined
by the VCD may be modified to better resolve the contlict.
Finally, at step 260, the override settings may be stored.

FIGS. 3a and 354 illustrate an embodiment of an example
method 300 for operating a VCD according to the present
disclosure. One or more operations of method 300 may be
performed by a processor (e.g., processor 115 of FIG. 1)
automatically or 1n response to user mnput. FIG. 3q illustrates
initial steps of method 300. At step 305, a first command
1ssued by a user to the VCD 1s received and stored by the
VCD or a storage device external to the VCD. The first
command may be an auditory command that the VCD
receives using one or more microphones communicatively
coupled to the VCD. Additionally at step 305, contextual
data regarding the command 1s stored. Such contextual data
may include information, such as the time (T1) the com-
mand was 1ssued, the volume of speech with which the user
1ssued the command, and the number of times the command
has been 1ssued within a predetermined time period. Simi-
larly, at step 310, a second command 1ssued by a user to the
V(D 1s recerved and stored, and contextual data regarding
the second command may be stored as well.

At step 315, the VCD may determine, based on a voice
analysis, whether the first and second commands were
1ssued by two different users. Furthermore, at step 315, the
VCD may compare the first and second commands and
determine whether a contlict exists between them. A contlict
may exist 1f the first and second commands cannot be
performed simultaneously. For example, a conflict may exist
between a first command to play music album A and a
second command to play music album B. In contrast, a

conilict may not exist between a first command to turn on an
air conditioner and a second command to set the room
temperature to 70 degrees Fahrenheit. I the VCD deter-
mines that the first and second commands were 1ssued by
two different users and that the commands conflict with one
another, then the VCD may determine a contlict-resolution
setting at step 320 to resolve the conflict. Otherwise, if the
VCD determines that the commands are 1ssued by the same
user or that the commands do not conflict with one another,
then the VCD, at step 387, does not proceed to determining
a conflict-resolution setting 320.

Next, at step 320 the VCD may determine a conflict-
resolution setting based on at least one prior selection by a
user. For example, if a user selected a combined-command
conilict-resolution setting during an 1mitial setup of the VCD,
then the VCD would apply the combined-command method
steps (steps 350-365) to determine a response to the second
conflicting command. In some embodiments, the user may
choose a preferred hierarchy for the contlict-resolution set-
tings. In these embodiments, the VCD may determine which
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contlict-resolution setting to apply 1n an order of descending
hierarchy and based on whether the setting may resolve the
conflict.

If a first-come-first-served contlict-resolution setting 1s
selected, the VCD may compare, at step 320, a stored time
(T1) when the first command was 1ssued and a stored time
(12) when the second command was 1ssued. At step 325, the
VCD may determine, based on the comparing, which com-
mand was received first, generate a response based on the
first-recetved command, and the VCD may store the
response to be performed.

If a head-of-household contlict-resolution setting 1s
selected, the VCD may 1dentify a first user profile at step 330
and a second user profile at step 335. Steps 330 and 335 may
include obtaining seniority information from a known user
profile or from an unknown user profile. For example, a first
user may have a stored profile that includes a “head-oi-
household” (first, highest seniority) status, and a second user
may be an unknown user whose default profile 1s assigned
a “tenth seniority” status, based on user settings established
during an 1mitial setup of the VCD. Furthermore, the first and
second user profiles may be i1dentified by comparing voice
signatures from the first and second commands to auditory
fingerprints stored 1n a memory accessible to (e.g., attached
to or queryable by) the VCD. Based on the comparison, the
VCD may determine an 1dentity of the first and second users.
Then at step 340, the VCD may compare the seniority status
ol the first user to the seniority status of the second user and
determine that the response to be performed will conform
with the command issued by the user with the highest
seniority status. At step 345, the VCD may store that
response.

If neither the first user nor the second user has a profile
with a seniority status, or if both users have an i1dentical
seniority status, the VCD may proceed to step 347 and
determine an alternate conflict-resolution setting to apply.
The alternate conflict-resolution setting may be based on a
hierarchy selected by a user during an mitial setup of the
VCD.

If a combined-command conflict-resolution setting 1s
selected, the VCD may 1dentify a first user profile at step 350
and a second user profile at step 355. Steps 350 and 355 may
include obtaining user data, such as user playlists or other
preferences. At step 360, the VCD may determine a com-
bined-command response to conflicting commands 1ssued
by two different users. The combined-command response
may attempt to resolve the contlict by 1ssuing a response that
incorporates aspects from each of the first and second
commands. For example, at step 360, the VCD may deter-
mine a response ol changing a room temperature to 82
degrees after receiving a first command from a first user to
change the room temperature to 80 degrees and then receiv-
ing a second command from a second user to change the
room temperature to 84 degrees. At step 365, the VCD may
store the generated response.

If a compromise-action conflict-resolution setting 1s
selected, the VCD may 1dentify a first user profile at step 370
and a second user profile at step 375. Steps 370 and 375 may
include obtaining user data, such as playlists, favorite artists,
tavorite television shows, preferred genres, and preferred
room temperature settings. At step 380, the VCD may
determine a compromise-action response to conflicting com-
mands 1ssued by two different users. A compromise-action
response may 1include a response that the VCD predicts
would be acceptable to each of the first and second users
based on the first and second commands and the first and
second user profiles. A detailed example of determining such
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a compromise-action response 1s included with the discus-
sion of FIG. 4 below. At step 385, the VCD may store the
response.

FIG. 35 illustrates the remaining steps of the method 300.
After a response has been stored, the VCD, at step 389, may
determine whether an overnide setting has been established
by a user. Furthermore, at step 389, the VCD may utilize
artificial intelligence to analyze contextual data regarding
the commands and determine whether an override response
may better resolve the conflicting commands. An override
response may modily or replace a determined contlict-
resolution response (e.g. a response determined 1n step 325,
345, 360, or 380) when a user or the VCD predicts, based on
user data and/or the circumstances surrounding the com-
mands, that an alternate response may better resolve the
conflicting commands. In step 393, the override response
may be performed 1f an override response has been estab-
lished by a user or by the VCD. If no override response has
been established, then the stored response may be performed
at step 391. Afterward, the conflict-resolution logic may end
at step 393.

FIG. 4 1llustrates tables of a data file that may be created
in embodiments of the present disclosure. Tables 400 and
435 include data that may be stored for embodiments 1n
which a VCD includes a speaker capable of playing audio
recordings 1n response to voice commands. Furthermore, as
indicated in column 430 of table 400, a user has enabled
compromise-action contlict-resolution logic 1n the VCD.

Table 400 shows that two diflerent user names have been
stored 1n column 405. User 1 has 1ssued a command to play
Playlist 1, and User 2 has 1ssued a command to play Playlist
2. The commands are stored in column 410. Furthermore,
the time each command was 1ssued 1s stored 1n column 413.
Column 420 indicates that User 1 has a profile with a
head-of-household seniority status, and User 2 has a profile
with a third-in-priority status. Last, column 425 includes
playlist names associated with each user’s profile.

Next, table 435 shows detailed information about each
user’s playlist. Sub-table 440 includes a track name and a
corresponding artist and genre for each track of User 1°s
Playlist 1. Sub-table 445 includes the same categories of
information for each track of User 2’s Playlist 2.

In determining a compromise-action response to the sec-
ond conflicting command, “Play Playlist 2,” the VCD may
use artificial intelligence to analyze the users’ playlists. For
example, the VCD may search for matching track names
within Playlist 1 and Playlist 2. After not finding any
matching track names, the VCD may search for matching
artist names within the playlists. After not finding any
matching artist names, the VCD may search for matching
genres within the playlists. After finding that each playlist
includes a “Top 40” genre, the VCD may respond to the
second contlicting command by playing a sequence of songs
categorized 1n a “Top 40” genre. Alternatively, the VCD may
respond by alternating between playing songs from Playlist
1 and Playlist 2, beginning by playing a song from Playlist
1, as User 1’s profile has a head-of-household status. In
another response, the VCD may play Track 2 followed by
Track 10 because both songs are categorized in the “Top 407
genre. Then, unable to determine any further compromise
action, the VCD may transition to another contlict-resolu-
tion setting, based on a hierarchy preselected by the user.

Additionally, i the examples above, the VCD may stop
performing a response that 1s based on the command 1ssued
by User 1 11 1t detects, e.g., based on a camera or other IoT
device, that User 1 has left the speaker’s vicinity. Performing
such an override response may further include only playing
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songs from Playlist 2, as requested by User 2. In an alternate
override response example, the VCD may respond by play-
ing a soundtrack from a musical, based on a user-defined
override setting for the VCD to play the soundtrack when
Users 1 and 2 are present at a particular time of day.

FIG. 5 depicts the representative major components of an
exemplary Computer System 501 (e.g., a VCD) that may be
used 1n accordance with embodiments of the present disclo-
sure. The particular components depicted are presented for
the purpose of example only and are not necessarily the only
such variations. The Computer System 501 may comprise a
Processor 510, Memory 520, an Input/Output Interface (also
referred to herein as I/O or I/0 Intertace) 530, and a Main
Bus 540. The Main Bus 540 may provide communication
pathways for the other components of the Computer System
501. In some embodiments, the Main Bus 540 may connect
to other components such as a specialized digital signal
processor (not depicted).

The Processor 510 of the Computer System 501 may be
comprised of one or more CPUs 512. The Processor 510
may additionally be comprised of one or more memory
buflers or caches (not depicted) that provide temporary
storage of instructions and data for the CPU 512. The CPU
512 may perform instructions on input provided from the
caches or from the Memory 520 and output the result to
caches or the Memory 520. The CPU 512 may be comprised
of one or more circuits configured to perform one or
methods consistent with embodiments of the present disclo-
sure. In some embodiments, the Computer System 501 may
contain multiple Processors 510 typical of a relatively large
system. In other embodiments, however, the Computer
System 501 may be a single processor with a singular CPU
512.

The Memory 520 of the Computer System 501 may be
comprised of a Memory Controller 522 and one or more
memory modules for temporarily or permanently storing
data (not depicted). In some embodiments, the Memory 520
may comprise a random-access semiconductor memory,
storage device, or storage medium (either volatile or non-
volatile) for storing data and programs. The Memory Con-
troller 522 may communicate with the Processor 510, facili-
tating storage and retrieval of information in the memory
modules. The Memory Controller 522 may communicate
with the I/O Interface 330, facilitating storage and retrieval
of input or output 1n the memory modules. In some embodi-
ments, the memory modules may be dual 1n-line memory
modules.

The I/O Interface 530 may comprise an I/O Bus 550, a
Terminal Interface 552, a Storage Interface 554, an 1/O
Device Interface 556, and a Network Interface 558. The /O
Interface 530 may connect the Main Bus 540 to the I/O Bus
550. The I/O Interface 530 may direct mstructions and data
from the Processor 510 and Memory 520 to the various
interfaces of the I/O Bus 550. The I/O Interface 530 may
also direct mstructions and data from the various interfaces
of the I/O Bus 550 to the Processor 510 and Memory 520.
The various interfaces may comprise the Terminal Interface
552, the Storage Interface 554, the I/O Device Interface 556,
and the Network Interface 558. In some embodiments, the
various interfaces may comprise a subset of the aforemen-
tioned interfaces (e.g., an embedded computer system 1n an
industrial application may not include the Terminal Interface
552 and the Storage Interface 5354).

Logic modules throughout the Computer System 501—
including but not limited to the Memory 520, the Processor
510, and the I/O Interface 530—may commumnicate failures
and changes to one or more components to a hypervisor or
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operating system (not depicted). The hypervisor or the
operating system may allocate the various resources avail-
able 1n the Computer System 501 and track the location of
data 1n Memory 520 and of processes assigned to various
CPUs 3512. In embodiments that combine or rearrange
clements, aspects of the logic modules’ capabilities may be
combined or redistributed. These variations would be appar-
ent to one skilled in the art.

It 1s understood 1n advance that although this disclosure
includes a detailed description on cloud computing, 1imple-
mentation of the teachings recited herein are not limited to
a cloud computing environment. Rather, embodiments of the
present invention are capable of being implemented in
conjunction with any other type of computing environment
now known or later developed.

Cloud computing 1s a model of service delivery for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g. networks,
network bandwidth, servers, processing, memory, storage,
applications, virtual machines, and services) that can be
rapidly provisioned and released with minimal management
ellort or interaction with a provider of the service. This cloud
model may include at least five characteristics, at least three
service models, and at least four deployment models.

Characteristics are as follows:

On-demand self-service: a cloud consumer can unilater-
ally provision computing capabilities, such as server time
and network storage, as needed automatically without
requiring human interaction with the service’s provider.

Broad network access: capabilities are available over a
network and accessed through standard mechanisms that
promote use by heterogeneous thin or thick client platforms
(e.g., mobile phones, laptops, and PDAs).

Resource pooling: the provider’s computing resources are
pooled to serve multiple consumers using a multi-tenant
model, with different physical and virtual resources dynami-
cally assigned and reassigned according to demand. There 1s
a sense ol location independence in that the consumer
generally has no control or knowledge over the exact
location of the provided resources but may be able to specity
location at a higher level of abstraction (e.g., country, state,
or datacenter).

Rapid elasticity: capabilities can be rapidly and elastically
provisioned, 1n some cases automatically, to quickly scale
out and rapidly released to quickly scale 1n. To the consumer,
the capabilities available for provisioning often appear to be
unlimited and can be purchased 1n any quantity at any time.

Measured service: cloud systems automatically control
and optimize resource use by leveraging a metering capa-
bility at some level of abstraction appropriate to the type of
service (e.g., storage, processing, bandwidth, and active user
accounts ). Resource usage can be monitored, controlled, and
reported providing transparency for both the provider and
consumer of the utilized service.

Service Models are as follows:

Software as a Service (SaaS): the capability provided to
the consumer 1s to use the provider’s applications running on
a cloud infrastructure. The applications are accessible from
various client devices through a thin client interface such as
a web browser (e.g., web-based e-mail). The consumer does
not manage or control the underlying cloud infrastructure
including network, servers, operating systems, storage, or
even 1mdividual application capabilities, with the possible
exception of limited user-specific application configuration
settings.

Platform as a Service (PaaS): the capabaility provided to
the consumer 1s to deploy onto the cloud infrastructure
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consumer-created or acquired applications created using
programming languages and tools supported by the provider.
The consumer does not manage or control the underlying
cloud infrastructure including networks, servers, operating
systems, or storage, but has control over the deploved
applications and possibly application hosting environment
configurations.

Infrastructure as a Service (IaaS): the capability provided
to the consumer 1s to provision processing, storage, net-
works, and other fundamental computing resources where
the consumer 1s able to deploy and run arbitrary software,
which can include operating systems and applications. The
consumer does not manage or control the underlying cloud
infrastructure but has control over operating systems, stor-
age, deployed applications, and possibly limited control of
select networking components (e.g., host firewalls).

Deployment Models are as follows:

Private cloud: the cloud infrastructure 1s operated solely
for an organization. It may be managed by the organization
or a third party and may exist on-premises or oil-premises.

Community cloud: the cloud infrastructure i1s shared by
several organizations and supports a specific community that
has shared concerns (e.g., mission, security requirements,
policy, and compliance considerations). It may be managed
by the organizations or a third party and may exist on-
premises or oil-premises.

Public cloud: the cloud infrastructure 1s made available to
the general public or a large industry group and 1s owned by
an organization selling cloud services.

Hybrid cloud: the cloud infrastructure 1s a composition of
two or more clouds (private, community, or public) that
remain unique entities but are bound together by standard-
1zed or proprietary technology that enables data and appli-
cation portability (e.g., cloud bursting for load-balancing
between clouds).

A cloud computing environment 1s service oriented with
a focus on statelessness, low coupling, modularity, and
semantic interoperability. At the heart of cloud computing 1s
an infrastructure comprising a network of interconnected
nodes.

Referring now to FIG. 6, illustrative cloud computing
environment 50 1s depicted. As shown, cloud computing
environment 50 comprises one or more cloud computing
nodes 10 with which local computing devices used by cloud
consumers, such as, for example, personal digital assistant
(PDA) or cellular telephone 34A, desktop computer 34B,
laptop computer 34C, and/or automobile computer system
54N may communicate. Nodes 10 may communicate with
one another. They may be grouped (not shown) physically or
virtually, 1n one or more networks, such as Private, Com-
munity, Public, or Hybrid clouds as described heremabove,
or a combination thereof. This allows cloud computing
environment 30 to offer iirastructure, platforms and/or
software as services for which a cloud consumer does not
need to maintain resources on a local computing device. It
1s understood that the types of computing devices S4A-N
shown 1n FIG. 6 are intended to be illustrative only and that
computing nodes 10 and cloud computing environment 50
can communicate with any type of computerized device over
any type of network and/or network addressable connection
(c.g., using a web browser).

Referring now to FIG. 7, a set of functional abstraction
layers provided by cloud computing environment 50 (FIG.
6) 1s shown. It should be understood in advance that the
components, layers, and functions shown i FIG. 7 are
intended to be illustrative only and embodiments of the
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invention are not limited thereto. As depicted, the following
layers and corresponding functions are provided:

Hardware and software layer 60 includes hardware and
soltware components. Examples of hardware components
include: mainirames 61; RISC (Reduced Instruction Set
Computer) architecture based servers 62; servers 63; blade
servers 64; storage devices 65; and networks and networking
components 66. In some embodiments, soltware compo-
nents 1clude network application server software 67 and
database software 68.

Virtualization layer 70 provides an abstraction layer from
which the following examples of virtual entities may be
provided: virtual servers 71; virtual storage 72; virtual
networks 73, including virtual private networks; virtual
applications and operating systems 74; and virtual clients
75.

In one example, management layer 80 may provide the
functions described below. Resource provisioning 81 pro-
vides dynamic procurement of computing resources and
other resources that are utilized to perform tasks within the
cloud computing environment. Metering and Pricing 82
provide cost tracking as resources are utilized within the
cloud computing environment, and billing or 1nvoicing for
consumption ol these resources. In one example, these
resources may comprise application software licenses. Secu-
rity provides i1dentity verification for cloud consumers and
tasks, as well as protection for data and other resources. User
portal 83 provides access to the cloud computing environ-
ment for consumers and system administrators. Service level
management 84 provides cloud computing resource alloca-
tion and management such that required service levels are
met. Service Level Agreement (SLA) planning and fulfill-
ment 85 provide pre-arrangement for, and procurement of,
cloud computing resources for which a future requirement 1s
anticipated 1n accordance with an SLA.

Workloads layer 90 provides examples of functionality
for which the cloud computing environment may be utilized.
Examples of workloads and functions which may be pro-
vided from this layer include: mapping and navigation 91;
soltware development and lifecycle management 92; virtual
classroom education delivery 93; data analytics processing
94 transaction processing 95; and command conflict-reso-
lution logic 96.

As discussed 1n more detail herein, 1t 1s contemplated that
some or all of the operations of some of the embodiments of
methods described herein may be performed in alternative
orders or may not be performed at all; furthermore, multiple
operations may occur at the same time or as an internal part
of a larger process.

The present mnvention may be a system, a method, and/or
a computer program product. The computer program prod-
uct may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present mvention.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium 1ncludes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
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(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions 5
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,

1s not to be construed as being transitory signals per se, such

as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave- 10
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing 15
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers, 20
wireless transmission, routers, firewalls, switches, gateway
computers, and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program 25
instructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program 1nstructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions, 30
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or
either source code or object code written 1n any combination
ol one or more programming languages, including an object
oriented programming language such as Smalltalk, C++ or 35
the like, and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages. The computer readable program
istructions may execute entirely on the user’s computer,
partly on the user’s computer, as a stand-alone software 40
package, partly on the user’s computer and partly on a
remote computer or entirely on the remote computer or
server. In the latter scenario, the remote computer may be
connected to the user’s computer through any type of
network, including a local area network (LAN) or a wide 45
area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using
an Internet Service Provider). In some embodiments, elec-
tronic circuitry including, for example, programmable logic
circuitry, field-programmable gate arrays (FPGA), or pro- 50
grammable logic arrays (PLA) may execute the computer
readable program instructions by utilizing state information
of the computer readable program 1nstructions to personalize
the electronic circuitry, 1n order to perform aspects of the
present invention. 55

Aspects of the present invention are described herein with
reference to flowchart 1llustrations and/or block diagrams of
methods, apparatus (systems), and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations 60
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1mple-
mented by computer readable program instructions.

These computer readable program instructions may be
provided to a processor of a general purpose computer, 65
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
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instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function 1n a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified 1n the flowchart and/or block diagram block or
blocks.

The computer readable program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer 1mple-
mented process, such that the mstructions which execute on
the computer, other programmable apparatus, or other
device implement the functions/acts specified 1n the tlow-
chart and/or block diagram block or blocks.

The flowchart and block diagrams 1n the Figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or
portion of 1nstructions, which comprises one or more
executable 1nstructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, i fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality mvolved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block dia-
grams and/or flowchart 1llustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the various embodiments. As used herein, the
singular forms ““a,” “an,” and “the” are itended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“includes™ and/or “including,” when used 1n this specifica-
tion, specily the presence of the stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, 1ntegers, steps, operations, elements, components,
and/or groups thereof. In the previous detailed description of
example embodiments of the various embodiments, refer-
ence was made to the accompanying drawings (where like
numbers represent like elements), which form a part hereof,
and i1n which 1s shown by way of illustration specific
example embodiments 1n which the various embodiments
may be practiced. These embodiments were described in
suflicient detail to enable those skilled in the art to practice
the embodiments, but other embodiments may be used and
logical, mechanical, electrical, and other changes may be
made without departing from the scope of the various
embodiments. In the previous description, numerous spe-
cific details were set forth to provide a thorough understand-
ing the various embodiments. But, the various embodiments
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may be practiced without these specific details. In other
instances, well-known circuits, structures, and techniques
have not been shown in detail in order not to obscure
embodiments.

Different instances of the word “embodiment” as used
within this specification do not necessarily refer to the same
embodiment, but they may. Any data and data structures
illustrated or described herein are examples only, and 1n
other embodiments, different amounts of data, types of data,
fields, numbers and types of fields, field names, numbers and
types of rows, records, entries, or organizations of data may
be used. In addition, any data may be combined with logic,
so that a separate data structure may not be necessary. The
previous detailed description 1s, therefore, not to be taken in
a limiting sense.

The descriptions of the various embodiments of the
present disclosure have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art without departing from the scope and spinit of the
described embodiments. The terminology used herein was
chosen to explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments
disclosed herein.

What 1s claimed 1s:

1. A method for controlling a device comprising;

obtaining a conflict-resolution setting selected from a

plurality of available contlict-resolution settings,
wherein the conflict-resolution setting establishes one
or more rules for resolving conflicting commands
recerved by the device, and
wherein the plurality of available conflict-resolution
settings has a preselected transitioning hierarchy;
receiving a first command from a first user;
receiving a second command from a second user,
wherein the second command contlicts with the first
command;

determining, based at least 1in part on the contlict-resolu-

tion setting, a response to the second command; and
performing the response via the device.

2. The method of claim 1, further comprising:

obtaining first-user data of the first user; and

obtaining second-user data of the second user,

wherein the determining 1s based at least 1n part on the

first-user data and the second-user data.

3. The method of claim 2, wherein the determining further
comprises comparing a seniority status of the first user to a
seniority status of the second user, and

wherein the response includes performing the first com-

mand 1n response to determining that the first user has
a higher seniority than the second user.

4. The method of claim 2, wherein the determining further
comprises combining the first command and the second
command; and

wherein the performing the response comprises perform-

ing a combination of the first command and the second
command.

5. The method of claim 2, wherein the determining further
comprises predicting the response based on the first-user
data and the second-user data,

wherein the response 1s diflerent from performing the first

command, and

wherein the response 1s different from performing the

second command.
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6. The method of claim 1, further comprising transition-
ing, according to the transitioning hierarchy, between a first
conflict-resolution setting and a second conflict-resolution
setting of the plurality of available conflict-resolution set-
tings.

7. The method of claim 1, wherein the response comprises
the second command being performed after the first com-
mand 1s performed.

8. The method of claim 1, further comprising:

detecting that the first user moved beyond a specified

distance of the device; and

performing the second command based on the detecting.

9. A system comprising:

a processor; and

a memory 1n communication with the processor, the

memory containing program instructions that, when
executed by the processor, are configured to cause the
processor to perform a method, the method comprising:

obtaining a conflict-resolution setting selected from a

plurality of available contlict-resolution settings,
wherein the conflict-resolution setting establishes one
or more rules for resolving conflicting commands
received by the processor, and
wherein the plurality of available conflict-resolution
settings has a preselected transitioming hierarchy;
recetving a lirst command from a first user;
receiving a second command from a second user,
wherein the second command contlicts with the first
command;

determining, based at least in part on the conflict-resolu-

tion setting, a response to the second command; and
performing the response via the processor.

10. The system of claim 9, wherein the response com-
prises the second command being performed after the first
command 1s performed.

11. The system of claim 9, wherein the method performed
by the processor further comprises:

obtaining first-user data of the first user; and

obtaining second-user data of the second user;

wherein the determining 1s based at least 1n part on the

first-user data and the second-user data.

12. The system of claim 11, wherein the determining
further comprises comparing a seniority status of the first
user to a semority status of the second user.

13. The system of claim 11, wheremn the determiming
further comprises combining the first command and the
second command; and

wherein the performing the response comprises performs-

ing a combination of the first command and the second
command.

14. The system of claim 11, wherein the determiming
further comprises predicting the response based on the
first-user data and the second-user data,

wherein the response 1s different from performing the first

command, and

wherein the response 1s diflerent from performing the

second command.

15. A computer program product, the computer program
product comprising a computer readable storage medium
having program instructions embodied therewith, the pro-
gram 1nstructions executable by a computer to cause the
computer to:

obtain a conflict-resolution setting selected from a plu-

rality of available contlict-resolution settings,

wherein the conflict-resolution setting establishes one
or more rules for resolving conflicting commands
received by the computer, and
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wherein the plurality of available conflict-resolution
settings has a preselected transitioning hierarchy;
receive a first command from a first user;
recelve a second command from a second user;
wherein the second command contlicts with the first
command,
determine, based at least 1n part on the conflict-resolution
setting, a response to the second command; and
perform the response via the computer.
16. The computer program product of claim 15, wherein
the 1nstructions further cause the computer to:
obtain first-user data of the first user; and
obtain second-user data of the second user,
wherein the determining 1s based at least 1n part on the
first-user data and the second-user data.
17. The computer program product of claim 16, wherein
the determining further comprises comparing a seniority
status of the first user to a senionty status of the second user.
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18. The computer program product of claim 16, wherein
the determining further comprises combining the first com-
mand and the second command; and

wherein the performing the response comprises performs-

ing a combination of the first command and the second
command.

19. The computer program product of claim 16, wherein
the determining further comprises predicting the response
based on the first-user data and the second-user data,

wherein the response 1s different from performing the first

command, and
wherein the response 1s different from performing the
second command.
20. The computer program product of claim 15, wherein
the response comprises the second command being per-
formed after the first command 1s performed.
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